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# C N SkMn.P > S.AUTkN > B,jlfc*H£ Cu.Ni.Nb.V, 
Mo N RE «f W— Vt U±,&fk% Fe 6 ^ M Ti - B 

tt&^&fc^&#tft*^te£( ^sou/cm) &&&m, 
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($M%) C 0.02-0.18, Si 0.10—0.60, Mn 0.60—1.80, P 
^0.020, S^O.010, Al ^0.060, Ti 0.005— 0.025, N 0.0020—0.0050, 
B 0.0005— 0.0030, tikft&'fr^ Ni=sS0.60> Nb^0.040> V=^0.080x Cu < 
0.80^ Mo ^0.50^ RE ^0.0060 ft^±, &m.% Fe, 

ffi& B- 0.435 X (N-Ti/3.4) =$0.0005 .. 

jm^6S%, ^Hit^it#:HT¥^12%, *t-$U&g^870 e C ; »BlE* 
^JEA+HI^M, iE^SaS* 890—950lC, fitiftBffflftt 25-35^ 
(mm) Xl^/nmii 0^cM^ 590-670 c C, £^&ftf 1*0^7 40-50 
(mm) X 1 ##fyinm. 
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[##&*] 

&*ftBtlr. W£n 1990 tEB&m&Am Nippon steel 

CORP(YAWA)$if M<§m (JP2837732 JP03264614) "jl&j&WaSAW 

Ni:0.2— 1.5%, Cu:0.2— 1.5%, J.«tJ£ Mn/6+(Cu+Ni)/15=0.28— 
0.40%, BX 10000+ NbX 1000=4— 10, Ti/N=2.0— 4.0, f&Wmft 1000- 
600'CBt, ^3l^^5 0 C/min, fLfUfr6tl^^MS^1150 o Co 

Mft&Ml4k1¥R&M&ji9&®M, &£.?*+&m&W>. Xf$n 1992 

^ 0 # #3 & & S3 NIPPON STEEL CORP(YAWA) f£ if #J ^ f J 
(JP05279789) "^C. Sk Mn> P, S> B. Tu Al ffljg:£$figjH$&ffi 

MW*J*», HMrfWWBffic. ffe^Tfcfctti*. 

*^Mft 9 W«i^-#*f W^aiB*#^«Mfti5tt^fi«2Sl 
■ tt^JK±3ta*^JB f tt£IEtft*^*MjHf&, $1 

*, fi^^JUfls. 

fe&ffl-, ^«Fffi«^«»>HS^^(ttM*%)*: C 0.02-0.18, Si 0.10- 



0.60, Mn 0.60—1.80, P^O.020, S^O.010, A1^0.060, Ti 0.005—0.025, 
N 0.0020— 0.0050, B 0.0005-0.0030, jfcW&^T Ni^0.60>Nb<0.040, 
V^O.080. Cu <0.80. Mo ^0.50. RE^O.0060 4>#J— #!M_h, 
^i^Fe, RWl&B- 0.435 X (N-Ti/3.4) ^0.0005 . 

WTWl^ti^^ Si, Mn, P, S, AK Tk N> B> Nk Nb> 
V> Cu. Mo, REPI^iS<3li. 

Si *Affl*S(JK-HM*JpW. fift*7Kfjt#i*^»*K (ISA 
TfitffcHAZ) ftttfcfttilttNHft. JfttKtilSi* 0.10-0.60%c 

w**&ifcHtffii*«4fc#jKBflE haz ttttMHg, mu±m^ 

1.80%» 

#T^±PH- 0.020% o 
0.010%o 

HM^»IUDa«itt. fiin*Ai^-Ji«*, ffiTiJR«Rt^tt#ai 
Ti Ti Mft4b4lrxt.«#fi(r^ttM#lfittttAW^tt 

ifti^, *7Jifc Al &tJ-£#J&&$ffi0.060%UATo 

Ti*^a^W«Kb*#Mfli4*l^*7n*» ^6tJTiN, Ti (CN) 

Bt. Ti 7§^m-ffiM£ TiN> Ti (CN) «tfclfill^tttt*#&*tg* 

HIMfinntolUkm. Ti af 0.005%J1TPB; ^Pijl^PJ^ 

(TiC), ^tJftP£f&, Hjfc±Rl:# 0.025%. 

-2- 



N 5tf TiN ffi&W® B ftfiS<{fcft£/ftft&£ft, flrWTR* 
0.0020%; g$# N ftJtfftl^ HAZ iO&Mc, #rU*±P&3j 0.0050%, 

&mmR&±, 5S»$'jY-affi^, feMflftttSLft, B^NttXSf^ 

m&jmvifiLifyim* ^m^it^^^m, mat, b 

£0.0005-0.0030%. 

^t^+^tNh Nb. V^ Ok Mo> RE #J— ftSfc— f+!sA±« 

£, «LhRJSlW* 0.60%. 

Nb*-#»*fc»3B/^jfc, ^IP^J&NbC. Nb (CN) ^J|- 

ttffiM, ^riajhjift#ji*w-ifcfc. m**fc. aAtttt&tt. AWE 

0.040% & T . 

v &&~#»tttt4b&j&7G*. vc> v (cn) 

<BS*±ififltf, HHMHttJfLStt, tt&MRM: 

0.080%WTo 

ff^Mo^±Pggf!j^E0.50%, 
JW&£^*?£ffl&#£^0.0060%. 



mMmm&^mo-c, g$LBitsT^^68%, m^mmm&mrFm 
^ 12%, mium^wc ; xmjE'jaRiE'X+U'XtoM, jexmblk 

950r,^BtfH]^:25~35^+^J?(mm)X 1 ^/mm ; IH^M^590~ 
670°C, #$&&frfSJ3; 40—50 #£M£J¥ (mm) Xl^/mm, 

3. ^^fiiiB* (50-100kJ/cm) flMfcfc#T, HAZ=Wfl;&MOT!l 

ft^»«5,«F«§^]ta^PJ 1280XJIiJ^*L*l, JF*L«*4h«l* 1180 e C,1200 
°C, 1220 °C, HitffiT^ 68-75%, ^$LMjgMJ;ft 830, 850, 870°C o 
*Lft!lSWff&4HM 16, 20, 24mm 0 iE^cM^^»J^ 890, 920, 950T:, 
JE^»BtfiI^*IA 46, 50, 54 H^aSa-SI* 590, 630, 670 

TC, |ll^C«fiHtlU^*J* 56, 60, 64 WMtt=W»«iafT7 A* 

ttt&atft. ai«7-5oic««^*titt^6Qu/ciii^ifct#«i^ -so°c 

^^#^^t^^^^^W-50 e CW^*^^^tt^^h 

mx&mm (^sou/cm) ^&<i$fs, AttMHia^^Aett^fb. 

M>ffck£#, ttttJ&tt&JE. £#tt&£^i?$Jfit 
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